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* NOTICES * 



The Japanese Patent Office is not responsible for any damages caused by the use of 
this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the 
surface-discontinuity test stand which inspects the surface discontinuity of an 
inspected body, for example, the painted surface of the automobile body. 
[0002] 

[Description of the Prior Art] As a conventional surface-discontinuity test stand, 
there is what was shown, for example in JP, 2-73139, A etc. This detects the defect 
of the front face of a control surface-ed by differentiating the light-receiving 
picture image with the lightness (brightness) difference and lightness (brightness) 
change by it, when a predetermined light-and-darkness striped (stripe) pattern is 
projected on a control surface-ed and defects, such as irregularity, are on a control 
surface-ed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there was a problem like a degree 
in such a conventional surface-discontinuity test stand. For example, in paint of 
the automobile body, usually, it is the heights on the front face of paint produced 
as a result of dust's etc. adhering upwards and performing paint which is called 
surface discontinuity, for example, a diameter is [ thickness ] about some dozens 
of micrometers in about 0.5-2mm. For a heights of this level, since a height 
(thickness) is comparatively large, the irregular reflection angle of light becomes 
large at the parvus' s, and a diameter is per scale division and a cone. However, to 
thickness, since a diameter is very large, the irregular reflection angle of light 
seldom finds the defect called ******** small. Such a ******** defect had the problem 
that it was undetectable even if it uses image processings, such as differential, 
like before. 

[0004] this invention was made paying attention to such a conventional trouble, and 
aims at offering the surface-discontinuity test stand which can also detect the defect 



of the shape of loose irregularity on a control surface-ed. 
[0005] 

[Means for Solving the Problem] In the surface-discontinuity test stand which this 
invention irradiates light at a control surface-ed, creates a light-receiving picture 
image based on the reflected light from the control surface-ed for the above-mentioned 
purpose achievement, and detects the defect on a control surface-ed based on this 
light-receiving picture image A lighting means to form a predetermined light- 
and-darkness pattern in an inspected body front face, and an image pck-up means to 
change into the image data of an electrical signal the light-receiving picture image 
which picturizes the above-mentioned control surface-ed and is acquired, An 
image -processing means to extract the border area of the above-mentioned dawn pattern 
and a dark pattern in the above-mentioned image data, and to compute a defective 
candidate position based on the spacing of the above-mentioned light- and-darkness 
pattern border area, Predetermined processing in the above-mentioned image- 
processing means is performed for every arbitrary time, moving any of the above- 
mentioned control surface-ed or an image pck-up means, and a lighting means, or one 
side. It judges whether the defective candidate position obtained succeeding time 
series is in agreement with the above-mentioned move on condition that predetermined, 
and if in agreement, it will consider as the configuration equipped with a defective 
detection means to judge the defective candidate to be a defect. 
[0006] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention 
is explained in detail based on a drawing. Drawing 1 is explanatory drawing showing 
the gestalt of operation of the 1st of this invention, and is equivalent to a claim 
1. 

[0007] In drawing 1 , 100 is a control surface-ed, for example, is the painted surface 
of the automobile body. Moreover, 101 is a lighting means which projects a 
predetermined light-and-darkness pattern on a control surface-ed. Moreover, 102 is 
an image pck-up means to picturize a control surface-ed and to change the image data 
of an electrical signal for the above-mentioned light-and-darkness pattern, for 
example, is video cameras, such as a CCD camera. Moreover, 103 is an image-processing 
means to extract the border area of the above-mentioned dawn pattern and a dark pattern 
in the above-mentioned image data, and to compute a defective candidate position based 
on the spacing of the ****** above-mentioned light-and-darkness pattern border area. 
Moreover, if 104 judges and suits [ whether the defective candidate position which 
performs predetermined processing in the above-mentioned image-processing means for 
every arbitrary time, moving any of the above-mentioned control surface-ed or an image 
pck-up means, and a lighting means or one side, and is obtained succeeding time series 
suits on condition that predetermined with the above-mentioned move, and ], it is 
a defective detection means to judge the defective candidate to be a defect. The 
fraction of these image-processings means 103 and the defective detection means 104 



consists of a computer. 

[0008] According to the above-mentioned configuration, by the lighting means, a 
predetermined light-and-darkness pattern is projected on a control surface-ed, it 
is picturized with an image pck-up means, and the above-mentioned light-and-darkness 
pattern is changed into the image data of an electrical signal. Next, with an 
image-enhancement means, since it can judge that possibility that a ******** defect 
is there is high if the border area of a light-and-darkness pattern is extracted from 
the above-mentioned image data and there is a field whose spacing of the ****** 
above-mentioned border area is not uniform in a picture image, the position is 
computed as a defective candidate position. Next, with a defective detection means, 
predetermined processing in the above-mentioned image-processing means is performed 
for every arbitrary time, moving any of the above-mentioned control surface-ed or 
an image pck-up means, and a lighting means, or one side. If change of the defective 
candidate position which follows time series here and is obtained suits on condition 
that predetermined with a move of the above-mentioned control surface-ed or a lighting, 
and a camera, the defective candidate can be judged to be a defect. That is, if there 
is a move body (field) which was in agreement with the above-mentioned move in the 
inside of a picture image, the field will be judged to be a defect. 
[0009] Drawing 2 - view 4 is drawing showing the gestalt of operation of the 2nd of 
this invention. In drawing 2 , 1 is a lighting system which projects a predetermined 
light-and-darkness pattern on the control surface 6-ed. 2 is an image pck-up means 
to picturize a control surface-ed and to change the above-mentioned light-and- 
darkness pattern into the image data of an electrical signal, for example, is video 
cameras, such as a CCD camera. 3 is an image processing system which processes the 
image data obtained with the above-mentioned camera 2. 4 is a defective detection 
means to detect a defect 7 from the image data which f ol lowed the time series processed 
by the image processing system 3, and is computers, such as a personal computer. 
[0010] With the gestalt of this operation, the camera 2 and the lighting system 1 
shall be fixed, and the control surface 6-ed shall move in the orientation of the 
drawing 2 arrow head by the thing (not shown) like a conveyance conveyer. 
[0011] Next, an example of the extraction procedure of a defective candidate field 
in an image processing system 3 is explained. If a light-and-darkness pattern is 
irradiated by the lighting system 1 at the control surface 6-ed and the reflected 
light is picturized with the camera 2 of monochrome as shown in drawing 2 , a shade 
picture image as shown in drawing 3 (subject-copy image) will be acquired. If the 
above-mentioned ******** defect is near the boundary line of a light-and-darkness 
pattern here, it will become the picture image in which the boundary line of the 
fraction was distorted along with the irregularity of a ******** defect. 
[0012] In drawing 3 , an image processing system 3 inputs a subject-copy image first 
(step 1: SI). The longitudinal direction of a picture image is set to x, and it sets 
lengthwise to y here. At the following step, edge-detection processing of 



differential etc. is performed to a subject-copy image, and the field with brightness 
change is extracted (S2). The binary picture image from which the field which has 
brightness change when the differential picture image acquired here is made binary 
with the threshold of a predetermined intensity level serves as white, and except 
[ it ] serves as black is acquired (S3). Then, labeling (label attachment :S4) and 
area / barycentric-coordinates calculation (S5) is performed to the white field of 
a picture image. Next, in order to acquire the picture image of only a light - 
and-darkness pattern border area required for a ******** defective detection, 
isolated-point elimination processing is performed (S6). This is realizable by 
processing in which the parvus field of area is removed for example, compared with 
a light-and-darkness pattern border area. 

[0013] Next, the spacing of a light-and-darkness pattern border area is computed (S7). 
This is computable from the run list of the orientation of x of a picture image (S6), 
i.e., the starting point of awhite field in one line, and a terminal -point coordinate. 
If there is no ******** defect 7 in the control surface 6-ed, the spacing of a ****** 
light-and-darkness pattern border area will become almost fixed. Since a light- 
and-darkness pattern border area is distorted when there is a ******** defect 7, the 
spacing of the light-and-darkness pattern border area of the fraction changes a lot 
locally. Therefore, since possibility that the ******** defect 7 is in the position 
with the above-mentioned change is high, the coordinate is considered as a defective 
candidate position (S8). 

[0014] Next, an example of the defective detection procedure in a computer 4 is 
explained. A computer 4 computes the movement magnitude dl with this defective 
candidate position that read the defective candidate position from memory to last 
time, and was computed by (S9) and the above S8 (S10). 

[0015] With the gestalt of this operation, the control surface 6-ed explains as what 
moves in the orientation of x of a picture image like the drawing 3 arrow head (a 
move of the orientation of y is nothing). Therefore, the movement magnitude dl of 
the defect from the last picture image to this picture image is computable as a 
difference of the orientation coordinate of x this defective candidate's, and the 
last defective candidate's orientation coordinate of x. 

[0016] Next, the movement magnitude 62 of the control surface 6-ed is computed (Sll). 
With the gestalt of this operation, since the control surface 6-ed is moving by 
conveyance conveyer, it can detect the rotation of a conveyer driving source by the 
pulse generator etc. , and can compute movement magnitude d2 from the detection result, 
for example. Thus, based on the correspondence degree of the calculated movement 
magnitude dl and d2, it judges whether it is a defect (S12). For example, if the 
difference of the above dl and d2 is smaller than predetermined value dref, since 
the defective candidate is adopting the same way of moving as the control surface 
6-ed, he will judge with the probability which is a defect being high, and will do 
the defective candidate' s number-of -times variable m of a correspondence +one (S13). 



If such a series of processing is performed to the image data which followed time 
series and the above-mentioned variable m becomes beyond a predetermined value, the 
defective candidate will be judged to be a defect and will do memory (S14). That is, 
if it moves with change of time as shown in drawing 4 , and a defect's [ 7 ] move 
[ this ] corresponds with a move of control -surf ace-ed 6 self, it will judge with 
a defect 7 being a real defect. In addition, procedure, the judgment technique, etc. 
in the above-mentioned image-processing means and a defective detection means are 
not limited to the gestalt of this operation. 

[0017] Next, the gestalt of the 3rd operation is explained. The gestalt of this 
operation is the gestalt of the operation corresponding to a claim 2. As shown in 
drawing 5 , asymmetry of a light-and-darkness pattern boundary line becomes large 
so that angle theta of the irregularity of a defective part is large. Therefore, 
although what is necessary is just to narrow the spacing of a light-and-darkness 
pattern in order to detect a parvus defect more, if it narrows too much, the influence 
of the irregularity by ''******" used as a defect will become large. Moreover, since 
this invention is a detection principle using a move of asymmetry and the control 
surf ace-ed of the light-and-darkness pattern boundary line by the defect or a camera, 
and a lighting system, as for the number of the above-mentioned boundary lines 
reflected in per screen, two or more are desirable. Therefore, in consideration of 
the influence of angle theta banter ****, and the number of boundary lines per screen, 
a light-and-darkness pattern is set up as mentioned above. 

[0018] For example, what is necessary is to prepare the sample of the minimum size 
of a ******** defect to detect, to measure the three-dimensions configuration of this 
defect, to ask for above-mentioned angle theta, to compute the pitch of a light- 
and-darkness pattern and the proportion of light-and-darkness pattern width of face 
which asymmetry of a light-and-darkness pattern boundary line can catch in a camera 
light-receiving picture image from above-mentioned angle theta so that the defect 
of this minimum size may become detectable that is, or just to determine 
experimentally. 

[0019] Next, the gestalt of the 3rd operation is explained. The gestalt of this 3rd 
operation is the gestalt of the operation corresponding to a claim 3. When it is in 
the control surface 6-ed, the field, i.e., the non-inspecting field, of check 
needlessness called a manipulation site, this invention detects the field and is made 
not to perform the above-mentioned defective detection processing to the non- 
inspecting field. In the non-inspecting fields 5, such as a hole, as shown in drawing 
6 , since there is almost no reflex of light, compared with a surrounding front face, 
low that is, the brightness value serves as a dark field, and is reflected, therefore, 
a predetermined threshold — a control surf ace-ed and the above — a hole can be 
separated, and as shown in drawing 6 , the non-inspecting field 5 can be extracted 
Since the mask of the non- inspecting field 5 will be carried out and it will be 
processed although a light-and-darkness pattern boundary line is distorted by the 



non- inspecting field 5 if it is made not to perform the aforementioned defective 
detection processing to this non- inspecting field 5, only a defect is detectable. 
In addition, the extraction technique of the above-mentioned rion- inspecting field 
is not limited to the gestalt of this operation. 
[0020] >y 

[Effect of the Invention] As explained above, in this invention, the effect that the 
******** defect of loose irregularity is detectable with a precision sufficient 
irrespective of the status of a control surface-ed is acquired. 



[Translation done.] 
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